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REMARKS 

Claims 1-43 are pending in the present application. 

The rejections of: (a) Claims 1-3 under 35 U.S.C. § 102(b) over Town et al, (b) Claims 
1-5, 9-1 1, 19-21, 25-27, and 42 under 35 U.S.C. § 102(b) over Dormann et al, and (c) Claims 
1-11, 19-27, and 42 under 35 U.S.C. §102(e) over La Rosa et al, are obviated by amendment. 

Applicants submit that none of Town et al, Dormann et al, or La Rosa et al disclose or 
suggest a polynucleotide falling within the scope of the claimed invention. Specifically, the 
sequences disclosed by Town et al have 63.7% homology on a nucleotide sequence level and 
71 .4% homology on an amino acid level. The sequences disclosed by Dormann et al have 
63.2% homology on a nucleotide sequence level and 71.1% homology on an amino acid 
level. Further, the sequence disclosed by La Rosa et al has 90.1% homology on an amino 
acid level. Evidence for the same is provided by the Sequence Alignments submitted 
herewith. In view of the foregoing, the claimed invention is not anticipated by the cited 
references. 

Withdrawal of these grounds of rejection is requested. 

The rejections of: (a) Claims 1-11, 19-27, and 42 under 35 U.S.C. §112, first 
paragraph (enablement), and (b) Claims 1-11, 19-27, and 42 under 35 U.S.C. §112, first 
paragraph (written description), are believed to be obviated by amendment. 

Indeed, it is the current trend in U.S. patent examination to narrow the permissible 
scope of homologs when DNA or protein sequences are claimed. This case falls right in line 
with this trend. Nonetheless, Applicants wish to direct the Examiner's attention to a recent 
decision by the U.S. PTO's Board of Patent Appeals and Interferences (Ex parte Bandman, 
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enclosed herewith) in which the Board held that claims to amino acid sequences that are at 

* 

least 95% homologous to the disclosed sequence are adequately described and enabled when 
the specification describes the nucleotide and amino acid sequences. 

As in Ex parte Bandman^ the present specification provides the amino acid sequence 
(SEQ ID NO: 2) and the polynucleotide encoding the same (i.e., SEQ ID NO: 1). Moreover, 
the claims specify the activity required for all proteins encoded by the claimed polynucleotide 
that fall within the scope thereof. Clearly if the Board finds that under similar circumstances 
to the present specification an amino acid sequence having at least 95% homology is 
adequately described and enabled, the certainly so too is the homology of the present 
application. 

Further, with respect to the sufficiency of the disclosure for describing the claimed 

sequence, the Examiner's attention is directed to Example 14 of the Synopsis of Application 

of Written Description Guidelines which analyzes a situation where a claim covers a protein 

that is at least 95% identical to a disclosed sequence and has a specific function. In these 

guidelines, the Patent Office has concluded that such a claim is adequately described within 

the meaning of 35 U.S.C. § 1 12, first paragraph 

There is actual reduction to practice of the single disclosed 
species. The specification indicates that the genus of proteins 
that must be variants of SEQ ID NO: 3 does not have 
substantial variation since all of the variants must possess the 
specified catalytic activity and must have at least 95% identity 
to the reference sequence, SEQ ID NO: 3. The single species 
disclosed is representative of the genus because all members 
have at least 95% structural identity with the reference 
compound and because of the presence of an assay which 
applicant provided for identifying all of the at least 95% 
identical variants of SEQ ID NO: 3 which are capable of the 
specified catalytic activity. One of skill in the art would 
conclude that applicant was in possession of the necessary 
common attributes possessed by the members of the genus. 
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Conclusion: The disclosure meets the requirements of 35 USC 
§ 1 1 2 first paragraph as providing adequate written description 
for the claimed invention. 

As the specification adequately describes the sequences that at least 95% homologous 
to SEQ ID NO: 2, a polynucleotide that is at least 95% homologous to SEQ ID NO: 1, and 
the specification describes how one can test for the recited activity to readily determine 
whether the variants are capable of the specified catalytic activity. Therefore, the claims as 
presented herein are deemed to be fully described and enabled. 

Withdrawal of these grounds of rejection is requested. 

The rejection of Claims 1-11, 19-27, and 42 under 35 U.S.C. §112, second paragraph, 
is obviated by amendment. 

With respect to "stringent conditions" this language has been deleted in favor of the 
homology values recited in page 13, lines 19-28 used to define the "stringent conditions". 
The term "gene" has been replaced with "polynucleotide". Claims 1 1 , 27, and 42 have been 
amended to ensure that all essential steps are recited. 

Applicants request withdrawal of this ground of rejection. 

The rejection of Claims 1-2, 1 1, and 27 under 35 U.S.C. §101 is obviated by 
amendment. 

Claims 1 and 2 have been amended to define the polynucleotide as being "isolated". 
Withdrawal of this ground of rejection is requested. 

The objection to the specification is obviated by the amendment to the description of 
Figure 4 and the submission of the enclosed substitute Sequence Listing. Applicants submit 
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herewith a substitute Sequence Listing and a corresponding computer-readable Sequence 
Listing. The sequence information recorded in the corresponding computer-readable 
Sequence Listing is identical to the paper copy of the substitute Sequence Listing. Support 
for all of the sequences listed in the substitute Sequence Listing is found in the present 
application. No new matter is believed to have been introduced by the submission of the 
substitute Sequence Listing and the corresponding computer-readable Sequence Listing. The 
specification has also been amended to add sequence identifiers where necessary. Support 
for this amendment is provided by the originally filed specification and Sequence Listing. 

Finally, the objection to the drawings is obviated in part by amendment and traversed 

in part. 

To address the criticism in paragraphs 5 and 6 of the Office Action, Applicants have 
amended the description of Figures 6-8, 10, 11, 13, and 16. Therefore, this objection is 
believed to be moot. 

In paragraph 7 of the Office Action, the Examiner alleges that Figure 1 7 fails to 
comply with 37 CFR 1.84(g) "because it is framed". Applicants disagree with this allegation 
by the Examiner. Fig. 17 shows the results of genomic Southern hybridization described in 
Example 8. The solid line in Figure 17 is not a "frame" as the Examiner alleges, but rather is 
an illustration of the outer boundary of the membrane to which the content of the 
electrophoretic gel was transferred. Thus, the solid line in Figure 17 is not a "frame", but 
rather a part of the illustration. In view of the foregoing, Applicants submit that Figure 1 7 is 
in compliance with 37 CFR 1.84(g) and that this ground of rejection should be withdrawn. 

Also, in paragraph 7, the Examiner alleges that the molecular size markers are 
missing for Figure 17. At the outset, it should be noted that there is no requirement in U.S. 
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patent practice for an electrophoretic gel to contain molecular size markers. This is 
especially true where the description in the specification clearly explains the detail of what is 
illustrated in the Figure. In this case, the description in Example 8 (see pages 44-45) 
sufficiently describes Figure 1 7 and what is shown therein. Further, the Examiner should be 
mindful of the fact that Figure 1 7 shows the results of a Southern hybridization assay where 



the probe is the kanamyc in-tolerant (NPT) gene region of pBI121 labeled with Alphos Direct. 
Thus, following hybridization and detection, any molecular size markers present in the 
original electrophoretic gel would not be detected. In view of the foregoing, Applicants 
submit that Figure 17 is proper and complete. 

In paragraph 8, the Examiner alleges that the molecular size markers are missing for 
Figure 18. This allegation is incorrect as it is noted that the molecular size markers are 
flanking lanes 1 and 6. Thus, this objection is without merit. 

Applicants request withdrawal of these grounds of objection. 

Applicants submit that the present application is in condition for allowance. Early 
notification to this effect is respectfully requested. 



Respectfully submitted, 
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Stephen G. Baxter, Ph.D. 
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C GENETYX-MAC : Nucleotide Sequence Homology Data ] 

Date : 2007.07,27 

1st Nucleotide Sequence 
- File Name : PsUGEl 

Sequence Size : 1094 

2nd Nucleotide Sequence 

File Name : Doremann and Bennig DNA 

Sequence Size > : 1356 

Unit Size to Compare = 4 
Pick up Location -5 



[63. 2% / 1023 bp] INT/OPT. Score : < 1604/ 1836 > 

V ATG 

61" TTTGTTCTTCTGTTGGTGGTGGTGATCTAGTTTTCAAAGAATCGATTTTGCCAAGTGGGT 

4' GCGATCGGCGGGGCGGAGGCCGGCGGGGGAGGCGCGGGGGCCAGCGGCCGGAGCGTGCTG 

******* 

121 n TCTTCTTGATAACCTTTCTTCTTCTTTGAAATGGGTTCTTCTGTGGAGCAGAACATTCTT 

64' GTGACGGGCGGCGCGGGGTTCATCGGCACGCACACGGCGCTGCGCCTGCTGGAGCAGGGC 
** ** ** ** ** ** ** ***** ***** ** * * * ** ** * * ** 

181" GTTACTGGTGGTGCTGGCTTTATCGGGACGCATACTGTTGTTCAACTTCTCAAAGATGGT 
124' TACGGCGTCACCGTCGTCGACAACTTCCACAACTCCGTCCCCGAGGCGCTCGAACGCGTC 

* ** * ** **** ** ** * ***** ** *** ** *** * ** 

241" TTTAAGGTTTCGATCATCGATAATTTTGATAACTCTGTTATCGAA^GCTGTTGATAGAGTT 

184 1 CGCCTCATCGCCGGGCCCGCGCTCTCCGCCCGCCTCGACTTCATCCGGGGGGATCTGAGG 

* ******* ****** ********** * *** ***** ** 

301" AGGGAGCTTGTTGGTCCTGATCTCTCCAAGAAGCTCGACTTCAATCTGGGTGATCTAAGA 

244' AGCGCCGGGGACTTGGAGAAGGCGTTCGCGGCCAGGAGGTACGACGCCGTCGTCCACTTC 

* * ****** * ***** *** * *** * ** ** ** * ** ** 

361" AACAAAGGGGACATTGAGAAACTATTCTCCAAGCAGAGATTTGATGCTGTGATTCATTTT 

304' GCGGGGCTCAAGGCCGTCGGGGAGAGCGTCGCGCGCCCGGACATGTACTACGAGAACAAC 
***** ** ** ** ** ** ***** ** * * **** ** ** *** 

421" GCGGGTCTTAAAGCTGTGGGTGAGAGTGTTGAAAAGGGTCGCCGCTACTTTGACAATAAC 

364' CTCGCCGGCACCATCAACCTCTACAAGGCCATGAACGAGCACGGCTGCAAGAAGATGGTG 

* * ** ** ***** ** ** ** ***** ** ** ****** * ******* 

481" TTGGTTGGAACAATCAATCTATATGAGACCATGGCAAAGTACAACTGCAAAATGATGGTG 

424 1 TTCTCGTCGTCCGCGACCGTGTACGGCTGGCCGGAGGTGATCCCGTGCGTCGAGGACTCC 
** ** ** ** ** ** ** ** ** ** ** *** ** *** * ** **** 

541" TTTTCATCTTCTGCCACTGTTTATGGACAACCTGAAAAGATTCCATGCATGGAAGACTTT 

484' AAGCTGCAGGCCGCCAACCCCTACGGCAGGACCAAGCTCATCCTGGAGGAGTTGGCGCGG 

* * **** ** ** ** ** * ** ****** * ** ** ** * ** * 

601" GAATTAAAGGCTATGAATCCTTATGGTCGTACTAAGCTCTTTCTTGAAGAAATAGCTAGA 

544 • GACTACCAGCGCGCGGACCCGGGCTGGAGCATCGTCCTGCTGCGCTACTTCAACCCCATC 
*♦ ** ** ** **** ***** ** * ****** * ******** ** * 

661" GATATTCAAAAGGCAGAACCGGAATGGAGAATTATTCTGCTGAGGTACTTCAATCCTGTA 

604' GGCGCCCACAGCTCCGGCGAGATCGGCGAGGACCCCAAGGGGGTGCCCAACAACCTGCTG 
** ** ** *** ** ** ***** ** ** ** * ***** ***** ** 

721" GGAGCACATGAGAGTGGCAGTATTGGTGAGGATCCAAAAGGCATCCCCAATAACCTCATG 

664' CCCTACATCCAGCAGGTCGCCGTCGGCAGGCTCCCCGAGCTCAACGTCTACGGCCACGAT 
** ******** •* ** ***** ** * * ** ** ***** ***** ** ** ** 

781" CCTTACATCCAACAAGTGGCCGTTGGACGTTTACCGGAACTCAATGTCTATGGACATGAC 



/ 



724' TACCCCACCCGTGACGGCACCGCGATCAGGGACTACATACACGTCGTCGACCTGGCCGAC 
** ****** ** ** * *** * ** ******** ** ** * ** * ** ** 

841" TATCCCACCGAGGATGGTAGTGCGGTAAGAGACTACATCCATGTGATGGATTTAGCAGAT 

784' GGGCACATCGCGGCGCTGAACAAGCTGTTCGACACTCCTGATTTCGGTTGTGTGGCCTAC 
** ** ***** ***** * ***** ** * *** * * ****** ** *** 

901" GGCCATATCGCTGCGCTCAGGAAGCTATTTGCTGATCCAAAGATTGGTTGTACTGCTTAC 

844 AATCTGGGCACAGGGCGCGGCACATCCGTTCTCGAGATGGTGGCGGCGTTCAAGAAGGCA 
***** ** ** ** * ** ** ** ** * ** ***** ** ** ** * ** ** 

961" AATCTAGGGACTGGTCAAGGAACGTCTGTGTTAGAAATGGTTGCAGCTTTTGAAAAAGCT 

904' TCCGGCAAGGAGATCCCCACCAAGATGTGCCCCAGGAGACCGGGTGACGCGACGGAGGTT 
********* * ***** * ***.* ** ** ** ** * ** ** ** ** * *** 

1021 M TCCGGCAAGAAAATCCCGATTAAGCTCTGTCCGAGAAGGTCAGGAGATGCAACAGCAGTT 

964' TACGCGTCCACTGAGAAGGCCGAAAGGGAGCTCGGATGGAGGGCCCAGTATGGAATCGAG 
** ** ** ** ******** ** * ** ** ** **** *** * ****** * ** 

1081" TATGCTTCAACAGAGAAGGCTGAGAAAGAACTTGGCTGGAAGGCAAAATATGGAGJGGAT 

1024' GAGATGTGCAGGGACCAGTGGAACTGGGCCAAGAAGAACCCCTATGGCTACTGCGGCACT 
*********** ** ******** ***** ** ** ** * ** *** 

1141" GAGATGTGCAGAGATCAGTGGAAATGGGCTTTCAATAATCCATGGGGTTACCAGAATAAG 
1084' GCCGAAAAATA 

1201" CTTTGAATTTACTTCTTTTGTTTGGAGTTACCATTTCTAATTACTCAAATCTAAAAGAAA 



1st Nucleotide Sequence 
File Name : PsUGEl 

Sequence Size : 1094 

2nd Nucleotide Sequence 

File Name : Town et a I UGE ONA 

Sequence Size : 1462 

Unit Size to Compare « 4 
Pick up Location « 5 



[63.7% / 1023 bp] INT/OPT. Score : < 1622/ 1866 > 

1' ATGGC 

121" TGTTCTTCTGTTGGTGGTGGTGATCTAGTTTTCAAAGAATCGATTTTGCCAAGTGGGTTC 

6' GATCGGCGGGGCGGAGGCCGGCGGGGGAGGCGCGGGGGCCAGCGGCCGGAGCGTGCTGGT 

* ** * * ** ** 

181" TTCTTGATAACCTTTCTTCTTCTTTGAAATGGGTTCTTCTGTGGAGCAGAACATTCTTGT 

66 1 GACGGGCGGCGCGGGGTTCATCGGCACGCACACGGCGCTGCGCCTGCTGGAGCAGGGCTA 
** ** ** ** ** ** ***** ***** ** * * * ** ** * * ** * 

241" TACTGGTGGTGCTGGCTTTATCGGGACGCATACTGTTGTTCAACTTCTCAAAGATGGTTT 

126* CGGCGTCACCGTCGTCGACAACTTCCACAACTCCGTCCCCGAGGCGCTCGAACGCGTCCG 
** * ** **** ** ** * ***** ** *** ** * ** * ** * 

301" TAAGGTTTCGATCATCGATAATTTTGATAACTCTGTTATCGAAGCTGTTGATAGAGTTAG 
186* CCTCATCGCCGGGCCCGCGCTCTCCGCCCGCCTCGACTTCATCCGGGGGGATCTGAGGAG 

* * ** ** * ****** ********** * *** ***** ** * 

361" GGAGCTTGTTGGTCCTGATCTCTCCAAGAAGCTCGACTTCAATCTGGGTGATCTAAGAAA 

246' CGCCGGGGACTTGGAGAAGGCGTTCGCGGCCAGGAGGTACGACGCCGTCGTCCACTTCGC 
* ****** * ***** *** * *>** * ** ** ** * ** ** ** 

421 n CAAAGGGGACATTGAGAAACTATTCTCCAAGCAGAGATTTGATGCTGTGATTCATTTTGC . 



306' GGGGCTCAAGGCCGTCGGGGAGAGCGTCGCGCGCCCGGACATGTACTACGAGAACAACCT 
*** ** ** ** ** ** ***** ** * *** * •*** •* •• ••* * 

481" GGGTCTTAAAGCTGTGGGTGAGAGTGTTGAAAACCCTCGCCGCTACTTTGACAATAACTT 
366' CGCCGGCACCATCAACCTCTACAAGGCCATGAACGAGCACGGCTGCAAGAAGATGGTGTT 

* ** ** ***** ** ** ***** ** ** ****** * ********* 

541" GGTTGGAACAATCAATCTATATGAGACCATGGCAAAGTACAACTGCAAAATGATGGTGTT 

426' CTCGTCGTCCGCGACCGTGTACGGCTGGCCGGAGGTGATCCCGTGCGTCGAGGACTCCAA 
** ** ** ** ** ** ** ** ** ** *** ** *** * ** **** * 

601" TTCATCTTCTGCCACTGTTTATGGACAACCTGAAAAGATTCCATGCATGGAAGACTTTGA 

486' GCTGCAGGCCGCCAACCCCTACGGCAGGACCAAGCTCATCCTGGAGGAGTTGGCGCGGGA 
* **** ******** **************** *** *** 

661" ATTAAAGGCTATGAATCCTTATGGTCGTACTAAGCTCTTTCTTGAAGAAATAGCTAGAGA 

546' CTACCAGCGCGCGGACCCGGGCTGGAGCATCGTCCTGCTGCGCTACTTCAACCCCATCGG 
** ** ** **** ***** ** * ****** * ******** ** * ** 

721" TATTCAAAAGGCAGAACCGGAATGGAGAATTATTCTGCTGAGGTACTTCAATCCTGTAGG 

606 f CGCCCACAGCTCCGGCGAGATCGGCGAGGACCCCAAGGGGGTGCCCAACAACCTGCTGCC 
+ # ** *** ** ** ***** ** ** ** * ***** ***** **** 

781" AGCACATGAGAGTGGCAGTATTGGTGAGGATCCAAAAGGCATCCCCAATAACCTCATGCC 

666 ' CTACATCCAGCAGGTCGCCGTCGGCAGGCTCCCCGAGCTCAACGTCTACGGCCACGATTA 
******** ** ** ***** ** * * ** ** ***** ***** ** ** ** ** 

841" TTACATCCAACAAGTGGCCGTTGGACGTTTACCGGAACTCAATGTCTATGGACATGACTA 

• • 

726' CCCCACCCGTGACGGCACCGCGATCAGGGACTACATACACGTCGTCGACCTGGCCGACGG 
****** ** ** * *** * ** ******** ** ** * ** * ** ** ** 

901" TCCCACCGAGGATGGTAGTGCGGTAAGAGACTACATCCATGTGATGGATTTAGCAGATGG 

786' GCACATCGCGGCGCTGAACAAGCTGTTCGACACTCCTGATTTCGGTTGTGTGGCCTACAA 
** ***** ***** * ***** ** * *** * * ****** ** ***** 

961" CCATATCGCTGCGCTCAGGAAGCTATTTGCTGATCCAAAGATTGGTTGTACTGCTTACAA 

846' TCTGGGCACAGGGCGCGGCACATCCGTTCTCGAGATGGTGGCGGCGTTCAAGAAGGCATC 
*** ** ** ** * ** ** ** ** * ** ***** ** ** ** * ** ** ** 

1021" TCTAGGGACTGGTCAAGGAACGTCTGTGTTAGAAATGGTTGCAGCTTTTGAAAAAGCTTC 

906' CGGCAAGGAGATCCCCACCAAGATGTGCCCCAGGAGACCGGGTGACGCGACGGAGGTTTA 
******* * ***** * *** * ** ** ** ** * ** ** ** ** * ***** 

1081" CGGCAAGAAAATCCCGATTAAGCTCTGTCCGAGAAGGTCAGGAGATGCAACAGCAGTTTA 

966' CGCGTCCACTGAGAAGGCCGAAAGGGAGCTCGGATGGAGGGCCCAGTATGGAATCGAGGA 
** ** ** ******** ** * ** ** ** **** *** * ****** * ** ** 

1141" TGCTTCAACAGAGAAGGCTGAGAAAGAACTTGGCTGGAAGGCAAAATATGGAGTGGATGA 

1026' GATGTGCAGGGACCAGTGGAACTGGGCCAAGAAGAACCCCTATGGCTACTGCGGCACTGC 
********* ** ******** ***** ** ** ** ** * ** *** 

1201" GATGTGCAGAGATCAGTGGAAATGGGCAAACAATAATCCATGGGGTTACCAGAATAAGCT 
1086 1 CGAAAAATA 



1261" TTGAATTTACTTCTTTTGTTTGGAGTTACCATTTCTAATTACTCAAATCTAAAAGAAAGA 



[GENETYX-MAC: Multiple Alignment] 

Date : 2007.07.26 



Doremann and Bennig DNA 
Town et al UGE DNA 
PsUGEl 

Doremann and Bennig DNA 
Town et al UGE DNA 
PsUGEl 

Doremann and Bennig DNA 
Town et ol UGE DNA 
PsUGEl 

Doremann and Bennig DNA 
Town et ol UGE DNA 
PsUGEl 

Doremann and Bennig DNA 
Town et al UGE DNA 
PsUGEl 

Doremann and Bennig DNA 
Town et al UGE DNA 
PsUGEl 

Doremann and Bennig DNA 
Town et al UGE DNA 
PsUGEl 

Ooremann and Bennig DNA 
Town et al UGE DNA 
PsUGEl 

Doremann and Bennig DNA 
Town et al UGE DNA 
PsUGEl 

Doremann and Bennig DNA 
Town et al UGE DNA 
PsUGEl 

Doremann and Bennig DNA 
Town et al UGE DNA 
PsUGEl 

Doremann and Bennig DNA 
Town et al UGE DNA 
PsUGEl 

Doremann and Bennig DNA 
Town et al UGE DNA 
PsUGEl 

Doremann and Bennig DNA 
Town et al UGE DNA 
PsUGEl 

Doremann and Bennig DNA 
Town et al UGE DNA 
PsUGEl 

Doremann and Bennig DNA 
Town et al UGE DNA 
PsUGEl 

Doremann and Bennig DNA 
Town et al UGE DNA 
PsUGEl 

Doremann and Bennig DNA 
Town et al UGE DNA 
PsUGEl 

Doremann and Bennig DNA 
Town et al UGE DNA 
PsUGEl 

Doremann and Bennig DNA 
Town et al UGE DNA 
PsUGEl 

Doremann and Bennig DNA 
Town et al UGE DNA 
PsUGEl 

Doremann and Bennig DNA 
Town et al UGE DNA 
PsUGEl 

Doremann and Bennig DNA 
Town et al UGE DNA 
PsUGEl 

Doremann and Bennig DNA 
Town et al UGE DNA 
PsUGEl 

Doremann and Bennig DNA 
Town et al UGE DNA 
PsUGEl 



1 CCACTCATTTTTCCTATTTTTCGCTTTGCGTGCCTTCTTATCAACTTGTAAACAAAGC 

1 - - - 



3 CAAATATCTTTAAATAAGGACCCAACTCTTTTTCAATTCCTCCCATCAATCTTCTTCAT1 
61 ICAAATATCTTTAAATAAGGACCCAACTCTTTTTCAATTCCTCCCATCAATCTTCTTCATl 



63 jTGTTCTTCTGTTGGTGGTGGTGATCTAGTTTTCAAAGAATCGATTTTGCCAAGTGGGTTC 
121 EGjaXJJXI^TJ^ 



123 
181 
8 

182 
240 
65 



FTCTTGATAACCTTTCTTCTTCTTTGAAATGGGTTCTT - 
I T CTT G AT A A C CTTT C TT CTT C TTT G A A AT G G GTT C T T - 



T TCTTG ATAA C CTTTC TTCTTCTTTG A AATGG GTT CTT1 - :TGTG GAGCAG AACATTCTTC 
DCinJcBGGGCGGA^^ 



:tgtggagcagaacattcttg 

-JfiTG G A G C AG A A C ATT C TT G 

Gl " 



TTACTGGTGGTGCTGGCTTTATCGGGACGCATACTGTTGTTCAACTTCTCAAAGATGGTTi 



242 rTAAGGTTTCGATCATCGATAATTTTGATAACTCTGTTATCGAAGCTGTTGATAGAGTTA 



300 [TTAAG G TTT C GAT CATC G AT A A TTTTG A T A A CTCTG TTATC G A A G C TGTTG ATA G A G TTA, 
125 ACGGCfcTiCALlCGn QG» CGAlCftACT 



302 
360 
185 



GGGAGCTTGTTGGTCCTGATCTCTCCAAGAAGCTCGACTTCAATCTGGGTGATCTAAGAA 
G G G A G C T T GT T G G T C C T G AT CT C T C C A A G A A G C T C G A C TT C A A T CT G GGTGATCTAAGAA 
HCCfCAHclGraG^clcl ^ 



362 fcCAAAGGGGACATTGAGAAACTATTCTCCAAGCAGAGATTTGATGCTGTGATTCATTTTG 
420 k CAAAGG G G A C A T T G A G A A A C T A T T C T C C A A G C A G A GA TTT 6 ATG C T G T GAT T C A TTT T G 
245 qgGCC|GJiG_G^gTt!^ 



422 CGGGTCTTAAAGCTGTGGGTGAGAGTGTTGAAAA IGGGf TCGCCGCTACTTTGACAATAACT 
480 CGGGTCTTAAAGCTGTGGGTGAGAGTGTT GAAAAC CC TCGCCGCT ACTTTGACAATAACT 
305 icjiG^dGTCjlq^fGlGjCjc^ 



482 
540 
365 

542 
600 
425 

602 
660 
485 

662 
720 
545 

722 
780 
605 



TGGTTGGAACAATCAATCTATATGAGACCATGGCAAAGTACAACTGCAAAATGATGGTGl 
f G GTT G GA A C A AT C AA T C TAT AT GAGACCAT GGCAAA G 
ck^cB^dC feTCAAf aCTlcfrAfc 



C A A A GT A C A A C TG C A AA AT G A T G GT G 1 
ACGi^GfcKd aTGCAA^ WA kATGGTGT 



[TTTCATCTTCTGCCACTGTTTATGGACAACCTGAAAAGATTCCATGCATGGAAGACTTTt 

GAAGACT1 



GACTTTGj 
GACTTTd 

IgactJcca 



ftATTAAAGGCTATGAATCCTTATGGTCGTACTAAGCTCTTTCTTGAAGAAATAGCTAGAG 
ftATTAAAGGC TATGA ATC CTT ATG G TC G T A C T A A G CTCTTTCTTGA AG AAAT AGCTAG AG 
^GCfejGTkG^jCGC^^ 



(VTATTCAAAAGGCAGAACCGGAATGGAGAATTATTCTGCTGAGGTACTTCAATCCTGTAG 
^JJlLLG A AAAG G C A G A A C C G G AAT G G A G A ATJATT C T G CT G A G GT A C TT C A A T C C JGT A G 
l4CTAUA^CmdGlGA^CGG^GGAGB\T^^ 



GAGCACATGAGAGTGGCAGTATTGGTGAGGATCCAAAAGGCATCCCCAATAACCTCATGC 
GAGCAC ATGAGAGTG GC AGTA TTGGTGAGGATCCAAAAGGCATCCCCAATAACCTCATGC 

gcTGjjqcjcMfcrTcl^^ 



782 CTTACATCCAACAAGTGGCCGTTGGACGTTTACCGGAACTCAATGTCTATGGACATGACT 
840 CTTAC ATC CAAC A AGT GG C C GTTGG ACGTJT ACC G G AACTC AATGT CT ATGG AC ATG A CI 
665 UcllACAKJ^fGltA^^ 



842 
900 

725 

902 
960 
785 

962 
1020 
845 

1022 
1080 
905 



IVTCCCACCGAGGATGGTAGTGCGGTAAGAGACTACATCCATGTGATGGATTTAGCAGATG 
ATCC C A C C GAG G ATGGTAGTGCGGTAAGAGACTACATCCATGTG ATGG ATTTAGCAGATG 
[^CCACdc^A^GBracdAMcl^dGlGACTACA 



icGWcMccfflGbdcb^c 



GCCATATCGCTGCGCTCAGGAAGCTATTTGCTGATCCAAAGATTGGTTGTACTGCTTACA 
: CAT ATC GCTGC GCT C A G 6 A A G C T ATTT G C T G A T C C A A AG AT T G GTT G T A CT G C TTA C A 
il^C^TiGijGlGXGXafGyA^ 



ftTCTAGGGACTGGTCAAGGAACGTCTGTGTTAGAAATGGTTGCAGCTTTTGAAAAAGCTT 
ft T C TAG G G A C T G G T C A A G G A A C G T C T GTG TT A G A A AT G GTT G C A G C TTTT G A A A A A G C TT 
EXjjG]G^clMjAlG^GldGT|G^Ch^ 



CGGCAAGAAAATCCCGATTAAGCTCTGTCCGAGAAGGTCAGGAGATGCAACAGCAGTTT 
C C GGC A AG AAA ATC CCG ATTAAG CT CTGT C CGAGAAGGTCAG GA GATGCAACAGCAGTTT 
:CGGCAAd GWGlATCCdd<^ 



1082 ftTGCTTCAACAGAGAAGGCTGAGAAAGAACTTGGCTGGAAGGCAAAATATGGAGTGGATG 
1140 ft T G CTT CAA C A G A G A A G G C T GAG A A AG A AC TT G G C T G G A AG G C A A A A T A T G 6 A GTG GAT G 
965 {^QGTrCicTACrT lGAGAAGGd clGAlft^^ 



1142 ftGATGTGCAGAGATCAGTGGAAATGGGC TTJJCAATAATCCATGGGGTTACCAGAATAAGC 
1200 ftGATGTGCA 6 AG AT C A G T G G A AA T G G G C AjAA C A AT A A T C C AT G G G GTT ACC A G A A T 
1025 hGATGTGC AtjGlGjfcICA^ 



1202 TTTGAATTTACTTCTTTTGTTTGGAGTTACCATTTCTAATTACTCAAATCTAAAAGAAAG 
1260 tTTTGAATTT ACTTCTTTTGTTTGGAGTTACCATTTCTAATTACTCAAATCTAAAAGAAAC 
1085 CCGaT^JaaIiJ — 



1262 ftAATATACATACATATGATGATATAGTTGTGCTTTATATTCCACATGTATCGAACTGATC 
1320 IftAATATACATACATATGATGATATAGTTGTGCTTTATATTCCACATGTATCGAACTGATC 



1094 



1322 
1380 



TCTTACTTCGATGAATAAAATGGAAAGTTGATTTLft - - 

TCTTACTTCG ATG AATA AAATGG AAAGTTGATTTf GATTGAATTTTTAGTTTTCTTTC ACT 



1094 



1356 --- - 

1440 G AAT AAAAA GGCTTGTTC AATGG 
1094 — 



2 
60 
1 

62 
120 
1 

122 
180 
7 

181 
239 
64 

241 
299 
124 

301 
359 
184 

361 
419 
244 

421 
479 
304 

481 
539 
364 

541 
599 
424 

601 
659 
484 

661 
719 
544 

721 
779 
604 

781 
839 
664 

841 
899 
724 

901 
959 
784 

961 
1019 
844 

1021 
1079 
904 

1081 
1139 
964 

1141 
1199 
1024 

1201 
1259 
1084 

1261 
1319 
1094 

1321 
1379 
1094 

1356 
1439 
1094 

1356 
1462 
1094 



[ GENETYX-MAC : Amino Acid Sequence Homology Data ] 

Date : 2007.07.27 

1st Amino Acid Sequence 
- File Name : PsUGElTRANSLATE 

Sequence Size : 364 

2nd Amino Acid Sequence 

File Name : Doremann bennig translate 

Sequence Size » : 351 

Unit Size to compare • 2 
Pick up Location = 5 



C71.1* / 346 aa3 

INT/OPT. Score : < 1348/ 1356 > . 

1 ■ MAIGCAEAGGGGA GASCR5VLVTGGAGFIGTHTALRLLEQGYGVTVVDNFHNSVPEALER 

^ ************* ^ * * * * * * * * * * ** * 

1" MGSSVEQNILVTGGAGFIGTHTVVQLLKDGFKVSI 

61' VRLIAGPALSARLOFIRGDLRSAGDLEKAFAARRYDAVVHFAGLKAVGESVARPDMYYEN 
** .,**.** **** **** * # ^ * ^ *************** # 

50" VRELVGPDLSKKLDFNLGDLRNKGDIEKLFSKQRFDAVIHFAGLKAVGESVEKGRR^ 

« 

121' NLAGTINLYKAMNEHGCKKMVFSSSATVYGWPEVIPCVEDSKLQAANPYGRTKLILEELA 

** ****** *^ ** *********** ** *** ** * * ******** *** * 

110" NLVGTINLYETMAKYNCKMMVFSSSATVYGQPE 

181 1 RDYQRADPGWSIVLLRYFNPIGAHSSGEIGEDPKGVPNNLLPYIQQVAVGRLPELNVYGH 
** *********************************************** 

170" RDIQKAEPEWRliLLRYFNPVGAHESGSIGEDPKGIPNNLMPYIQQVAVGRLPELNVYGH 

241' DYPTRDGTAIRDYIHVVDLADGHIAALNKLFDTPDFGGVAYNLGTGRGTSVLEMVAAFKK 
**** ******************* *** * ** ******* *********** * 

230" DYPTEDGSAVRDYIHVMDLADGHIAALRKLFAOPKI 

301' ASGKEIPTKMCPRRPGDATEVYASTEKAERELGWRAQYGIEEMCRDQWNWAKKNPYGYCG 
******************************* ********* **** 

290" ASGKKIPIKLCPRRSGDATAVYASTEKAEKELGW 
361' TAEK 
350" KL 



1st Amino Acid Sequence 

File Name : PsUGElTRANSLATE 

Sequence Size : 364 

2nd Amino Acid Sequence 

File Name : Town et al. UGE 

Sequence Size : 351 

Unit Size to compare « 2 
Pick up Location « 5 



[71.4% / 346 aa] 

INT/OPT. Score : < 1358/ 1366 > 

1' MAIGCAEAGGGGA GASGRSVLVTGGAGFIGTHTALRLLEQGYGVTVVDNFHNSVPEALER 

. ************* ** * * 4>** *** ** * 

1" MGSSVEQNILVTGGAGFIGTHTVVQLLKDGFKVsiiDNFDNSVIEAVDR 



5" 



■61' VRLIAGPALSARLDFIRGDLRSAGDLEKAFAARRYDAVVHFAGLKAVGESVARPDMYYEN 
** _** »» .**• **•*. ** . ** * .*.*** **»*****«#*» * * • 

50" VREL.VGPDLSKKLDFNLGDLRNKGDIEKLFSKQRFDAVIHFAGLKAVGESVENPRRYFDN 
121' NLAGTINLYKAMNEHGCKKMVFSSSATVYGWPEVIPCVEDSKLQAANPYGRTKLILEELA 

** ****** ^ ^ * ^ ^ ** ^ *********** ** *** ** 4c * ******** *** * 

110" NLVGTINLYETMAKYNCKMMVFSSSATVYGQPEKIPCMEDFE 

181' RDYQRADPGWSIVLLRYFNPIGAHSSGEIGEDPKGVPNNLLPYIQQVAVGRLPELNVYGH 
** *********************************************** 

170" RDIQKAEPEWRIILLRYFNPVGAHESGSIGEOPKGIPNNLMPYIQQVAVGRLPELNVYGH 

241' DYPTRDGTAIRDYIHVVDLADGHIAALNKLFDTPDFGCVAYNLGTGRGTSVLEMVAAFKK 
**** **********************^*^********* *********** * 

230 n DYPTEOGSAVRDYIHVMDLADGHIAALRKLFADPKIGCTAYNLGTGQGTSVLEMVAAFEK 

301' ASGKEIPTKMCPRRPGDATEVYASTEKAERELGWRAQYGIEEMCRDQWNWAKKNPYGYCG 
**** ** * **** **** ********* **** * ** ^ ******* ** ** * + 

290" ASGKKIPIKLCPRRSGDATAVYASTEKAEKELGWKAKYGV^ 
361' TAEK 
350" KL 



1st Amino Acid Sequence 

File Name : PsUGElTRANSLATE. 

Sequence Size : 364 

2nd Amino Acid Sequence 

File Name : Rosa Patent amino acid 

Sequence Size : 363 

Unit Size to compare • 2 
Pick up Location « 5 



[90.15(5 / 365 aa] 

INT/OPT. Score : < 1028/ 1662 > 

1' MAIGGAEAGGGGAGASGRSVLVTGGAGFIGTHTALRLLEQGYGVTVVDNFHNSVPEALER 
************* * *********************** *************** * 

1" f4AIGGSEAGGGGAG-SMRSVLVTGGAGFIGTHTVLRLLEQGTIVTVVDNFHNSVPEALDR 

61' VRLIAGPALSARLDFIRGDLRSAGDLEKAFAARRYDAVVH-FAGLKAVGESVARPDMYYE 
********************************** ************* **** 

60" VRLIAGPALSTRLDFIRGDLRNTDDLEKVFAARRYDAVIHPFAGLKAVGESVAHPEMYYE 

120' NNLAGTINLYKAMNEHGCKKMVFSSSATVYGWPEVIPCVEDSKLQAANPYGRTKLILEEL 
*** *************************************************** 

120" NNLIGTINLYKSMKEHGCKKLVFSSSATVYGWPEVIPCVEDSKLQAANPYGRTKLILEDM 

180 ' ARDYQRADPGWSIVLLRYFNPIGAHSSGEIGEDPKGVPNNLLPYIQQVAVGRLPELNVYG 
******* a ***************************************** ****** 

180" ARDYHRADTEWSIVLLRYFNPIGAHSSGEIGEDPKGIPNNLLPYIQQVAVGRAPXLNVYG 

240' HDYPTROGTAIRDYIHVVDLADGHIAALNKLFDTPDFGCVAYNLGTGRGTSVLEMVAAFK 
******************************** ************************* 

240" HDYPTRDGTAIRDYIHVVOLADGHIAALKKLFDSPDiGCVAYNLGTGRGTSVLEMVAAFK 

300' KASGKEIPTKMCPRRPGDATEVYASTEKAERELGWRAQYGIEEMCRDQWNWAKKNPYGYC 
*************** **************** ************************** 

300" KASGKEIPTKLCPRRP-DATEVYASTEKAERELAWRAQYGIEEMCRDQWNWAKKNPYGYC 

360 1 GTAEK 
* * * 

359" GGAKK 



[ GENETYX-MAC : Multiple Alignment] 

Date : 2007.07.27 



PsUGElamino acids 
Town et al . UGE amino acids 
Doremann& Bennig amino acids 
Rosa Patent amino acids 

PsUGElamino acids 
Town et al . UGE amino acids 
Doremann& Bennig amino acids 
Rosa Patent amino acids 

PsUGElamino acids 
Town et al . UGE amino acids 
Doremann& Bennig amino acids 
Rosa Patent amino acids 

PsUGElamino acids 
Town et al . UGE amino acids 
Doremann& Bennig amino acids 
Rosa Patent amino acids 

PsUGElamino acids 
Town et al . UGE amino acids 
Doremann& Bennig amino acids 
Rosa Patent amino acids 

PsUGElamino acids 
Town et al . UGE amino acids 
Doremann& Bennig amino acids 
Rosa Patent amino acids 

PsUGElamino acids 
Town et al. UGE amino acids 
Doremann& Bennig amino acids 
Rosa Patent amino acids 



1 MAIGGAEA0GGGAGASGRSVI_VTGGAGFIGTH1|ALR 

! MQS SVEQN-ILVTGGAGFIGTHTWQ 

1 WHS SVEQN-ILVTGGAGFIGTHTVVQ 

1 MAIGGSEAnGGGAGSMR-SV LVTGGAGFIGTHTvl LR 



LEQ 
LKD 
LKD 



YGVTVV 3NF 



hRsnApOle^ 

FKMSIlbNFtoslSVI EAVDR 

fkysii)nfdgsvieav)r 
ueqhtimtvvdnfIhnsvIpeaIlur 



61 
50 
50 
60 



179 
168 
168 
179 

239 
228 
228 
239 

299 
288 
288 
299 



S/RL 
WE 
VRE 
VRL 




rCdPir|gdl^sa|gd|l| 
sjkk.dfnlgdlrnkgdi 
skk .dfnl gdlrk kcd i 

STR .DF IRGDLRls TOb L| 



lAflAARRYpA^Vf 
|LFSKQ?F)AVI 



-FAGLKAVGESVAR 
H-FAGLKAVGESVE 
lLRSKQRFDAVIh -FAGLKAVGESVE 
VRA A RRY DA V IH P FAGLKAVGE S vU hHE M 




EslNI 



119 

108 DNNUV 
108 D 
119 



Nl 
NINI 



ESIN 



LV 



UAGTINLYIKAM 
GTINL 
jTINL 



UIIGTIN 



NEH GjC^KMV F S S S AT V Y OWplVppSV 
YlETl^AKYNCKM WFSSSATVYGQ 'EKIPCM 
YETw AKYN CKMMVFSSSATVYGQ 3 EK IPCM 
LVlKScdK E H GlCKIKL VFSSSATVYQ WPBVgPQV 



. kRqRa^pygrtkuiCee 
ipygrtklf.ee 
^pygrtklf .ee 
iloma npygrtklI ileId 




l&rcIy 
i*rc i 

M&RCYHR 




.LRYFNP 
.LRYFNP VlGAH 
.LRYFNP V 
-LRYFNP 




EttGEDPKqvpNNI 
SIGEDPKGIPNNI 
SIGEDPKGIPNNI 



lpyiqqvavgrlpelnvy 
5 yiqqvavgrlpelnvy 
5 yiqqvavgrlpelnvy 
e ligedpkgipnnlI l pyioovavgrI aH< 1.nvy 



PTR 



GHDY 
GHDYP71EI 
GHDYPTEI 
jHDYPTR 



sfeau 



TBI 

SWVRDY 

SWV ?DYIHV[MpLADGHIAAL 
Tbll RDYIHvl v bLADGHIAALj KkL 



IRDYIHVV 3LADGHIAALN 

IHVM ^LADGHIAALRkLFlADl 3 

R<LFAD3 



<1TRdtRdfjgov|^ynlgt(Jr|gtsvlemvaaf 
kFgct^ynlgtgqgtsvlemvaaf 
kugct*ynlgtgqgtsvlemvaaf 

FlDSRD kGQ V kYNLGTd R lGTSVLEMVAAF 



E (ASGKKI 
E (ASGKKI 



I (LCPRRS 
PIKLCPRRS 



IVAF 



_ _ - :MCRDQW K 

KkAS^tflT|<LCPRaPDAT- E^ 



K$(AS^E[[^tRm|CPR^^ 

idatawastekaek 

.DAIAYYASTEKAEK ELGrtKWKhrOVD 




358 --YCGTAEK 

348 QNKL 

348 QNKL 

357 --YCGGAKK 



60 
49 
49 
59 

118 
107 
107 
118 

178 
167 
167 
178 

238 
227 
227 
238 

298 
287 
287 
298 

357 
347 
347 
356 

364 
351 
351 
363 



7 



